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APRIL 1955

BULLETIN 446

IN GROWING AND FATTENING PIG RATIONS. -

ANIMAL HUSBANDRY DEPARTMENT
AGRICULTURAL EXPERIMENT STATION
SOUTH DAKOTA STATE COLLEGE, BROOKINGS

Summary
Five feeding trials are reported
in which 327 weanling pigs were
used to study the effects of adding
various antibiotics to growing-fat
tening pig rations.
Aureomycin and terramycin in
creased rate of gain significantly
when added to the protein supple
ment of growing-fattening pigs.
When the antibiotics were removed
at 135 pounds, the pigs made gains
comparable to the control group.
Pigs fed antibiotics for the entire
feeding period made faster and
more efficient gains than the controls or those which received antibiotics up to 135 pounds. It appears
that the antibiotic should not be
withdrawn from the ration at any
time during the growing-fattening
period.
In two dry-lot trials and one pasture trial there was no marked advantage when combinations of antibiotics were used compared to the
use of aureomycin alone. Slight but
insignificant increases in rate of
gain were shown by combinations
of aureomycin and penicillin, penicillin and streptomycin, and penicillin and terramycin. A combination of aureomycin and terramycin
did not result in any growth stimulation in two trials.
In one trial mixed rations were
used. The addition of penicillin to

this ration resulted in a significant
increase in average daily gain. This
was also true when the basal ration
was supplemented with five B-vita
mins. The vitamin supplemented
basal was further improved by the
addition of penicillin. The efficien
cy of feed utilization was very sim
ilar in this trial but favored the ration supplemented with B-vitamins
and penicillin.
Rations containing 18-14, 16-12
or 14-10 percent protein were all
improved by supplements of peni
cillin, B-vitamins, and a combina
tion of B-vitamins and penicillin.
The low protein ration appeared to
be more deficient in B-vitamins
than the rations of higher protein
content. Faster and more efficient
gains were obtained when pigs
were fed the medium protein ration
supplemented with both B-vita
mins and penicillin.
It is concluded that aureomycin,
terramycin, and penicillin are ef
fective antibiotics for growing-fat
tening pigs. Although in the trials
reported here they were all some
what inconsistent in their effect on
feed efficiency, similar results were
obtained from each of these antibi
otics in increasing rate of gain and
feed consumption and decreasing
the length of the feeding period.
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RrcHARDC. WAHLSTROM 1
Many South Dakota farmers depend upon swine production for a large
portion of their yearly income. According to the South Dakota Crop and
Livestock Reporting Service, approximately 19 percent of the total cash
farm income of South Dakota is obtained from the marketing of hogs.
This means a return of over 100 million dollars annually to South Dakota
farmers.
A successful hog business is de Dakota Agricultural Experiment
pendent upon good swine feeding, Station beginning in 1951. The pur
breeding, and management prac poses of this experiment were to
tices. This bulletin deals with only determine ( 1) the effects of discon
one of these practices-feeding tinuing antibiotic supplementation
and with only one phase of feeding, during the growing-fattening per
the inclusion of antibiotics in grow iod, ( 2) the value of combining
more than one antibiotic in rations
ing and fattening pig rations.
for growing-fattening pigs, and ( 3)
Since 1949 when the first indica the effect of an antibiotic and B
tions of the effects of antibiotics on vitamins in rations of different pro
the growth of pigs appeared, many tein content.
workers have been engaged in this
Animal Husbandman, South Dakota Agri
field of research. In order to obtain 1Associate
cultural Experiment Station. Also assisting in this re
was R. F. Wilson, former Associate Animal Hus
answers to some of the questions search
bandman.
Acknowledgement is made to the American Cyana
which might be asked by South Da
Company, Pearl River, N. Y.; Chas. Pfitzer and
kota swine producers, a series of mide
Company, Brooklyn, N. Y.; and Merck and Co., Inc.,
Rahway, N. J., for supplying the antibiotics used in
trials were conducted at the South the trials.
3
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�Hects of Discontinuing Antibiotic Supplementation
The Trial
In this trial, conducted during the summer of 1951, 75 purebred pigs
averaging almost 50 pounds were allotted according to litter, weight,
breed, and sex into five comparable lots of 15 pigs each. The pigs were
confined to concrete pens. Feed and water were offered free-choice.
The pigs in Lot 1 ( control lot)
were self-fed a basal ration free 1 summarizes the results of the first
choice consisting of the following 49 days of the experiment. During
ingredients: shelled No. 2 yellow this early part of the feeding period
corn; a protein supplement consist Lots 2, 3, 4, and 5, which were reing of 42 pounds soybean oil meal, ceiving aureomycin or terramycin,
30 pounds tankage ( 60 percent pro all gained much faster than did the
tein) and 28 pounds ground sun control lot. This difference in rate
cured alfalfa hay; and a simple min of gain between Lot 1 and the other
eral mixture consisting of 2 parts
lots was highly significant.
ground limestone, 2 parts steamed
The antibiotic-fed pigs consumed
bone meal, and 1 part common salt.
approximately
18 percent more
Three pounds of alfalfa hay in
feed
per
day
than
did the control
the protein supplement were re
group,
Lot
1.
This
difference was
placed by 3 pounds of an aureomy
due
to
a
larger
daily
consumption
cin supplement ( Aurofac) in Lots
of
corn
as
they
actually
consumed
2 and 3. The pigs in Lot 2 received
less
protein
supplement
daily. An
this supplement throughout the
improvement
in
feed
efficiency
of
trial, while those in Lot 3 were fed
about
8
percent
was
shown
by
those
this supplement only to a weight
of approximately 135 pounds after pigs fed antibiotics. There was very
which they received the basal ra little difference between lots in the
amount of corn required per unit of
tion.
gain but the pigs fed antibiotics
For Lots 4 and 5, 1 pound of al consumed almost 20 pounds less
falfa hay in the protein supplement protein supplement per 100 pounds
was replaced by 1 pound of a ter of gain.
ramycin supplement ( TM-5). The
During the period from 135
pigs in Lot 4 received the terramy
pounds
to market weight ( Table 2)
cin throughout the trial, while it
the
pigs
receiving aureomycin or
was discontinued in Lot 5, and the
pigs were fed the basal ration after terramycin, Lots 2 and 4, continued
r e a c h i n g approximately 135 to gain faster than the control lot.
However, this difference in rate of
pounds.
gain was not as great as during the
Results and Discussion
initial growing-fattening period.
The data fr_om this trial are pre Removing the antibiotic from the
sented in Tables 1, 2, and 3. Table feed in Lots 3 and 5 when the pigs

5

Antibiotics in Growing and Fattening Pigs

weighed 135 pounds resulted in a
slower rate of gain from this time
to market weight than when the
antibiotic was included in the ra
tion. There was no significant dif
ference in rate of gain between the

control lot and Lots 3 and 5 during
this period. Lot 1 gained 3 percent
faster than did the pigs which re
ceived terramycin to 135 pounds
( Lot 5) and 4 percent slower than
those which received aureomycin

Table 1. Feeding an Antibiotic Supplement to Pigs During the Initial 49-Day
Feeding Period (To Approximately 135 Pounds)
Lot 1
Items Compared

Basal

Lot 2
Aureomycin
to 225 Lbs.

No. of pigs ---------------------------- IS
15
Av. number days on feed ____ 49
49
49.S
Av. initial weight, lbs. ________ 49.7
Av. final weight, lbs. -------- 116.1
136.7
Av. daily gain, lbs. _____________ 1.36
1.78*
Av. daily feed consumed, lbs.
Shelled corn ------------------- 3.43
4.45
Protein supplement -------- 0.96
0.92
Total feed -----------------------S.37
4.39
Feed consumed per 100 lbs. of gain, lbs.
Shelled corn -------------------- 252.9
250.3
Protein supplementt ________ 71.0
51.9
Total feedt --------------------- 323.9
302.2
Antibiotics consumed per lb. of total feed
Aureomycin, mg. ___________ ---------9.25
Terramycin, mg. ______________ ----------

Lot 4
Terramycin
to 225 Lbs.

Lot 5
Terramycin
to 135 Lbs.

15
49
50.S
134.5
1.71*

15
49
SO.I
136.9
1.77*

15
49
50.5
132.7
1.68*

4.44
0.86
5.30

4.26
0.92
5.18

4.04
0.84
4.88

Lot 3
Aureomycin
to 135 Lbs.

258.8
50.4
309.2
8.76

240.5
52.2
292.7

241.3
50.2
291.5

8.88

8.61

"' Significantly greater at the 1 percent level than Lot I.
t42 pounds soybean oil meal, 30 pounds tankage, 28 pounds ground sun-cured alfalfa hay.
:!:Pigs in all lots had access to a mineral supplement. See Table 3 for total consumption.

Table 2. Results of Discontinuing Antibiotic Feeding to Pigs During the
Growing-Fattening Period (Approximately 135-225 Pounds)
Lot 1
Items Compared

Basal

No. of pigs -------------------------- 15
Av. number days on feed ____ 62
Av. initial weight, lbs. -------- 116.1
Av. final weight, lbs. -------- 228.3
Av. daily gain, lbs. ------------ 1.81
Av. daily feed consumed, lbs.
Shelled corn -------------------- 6.35
Protein supplement ---------- 0.78
Total feed ----------------------- 7.13
Feed consumed per 100 lbs. of gain, lbs.
Shelled corn ------------------- 350.3
Protein supplementt -------- 43.0
Total feedt ---------------------- 393.3
Antibiotics consumed per lb. of total feed
Aureomycin, mg. ------------ ---------Terramycin, mg. ------------ ----------

Lot 2
Aureomycin
to 225 Lbs.

Lot 3
Aureomycin
to 135 Lbs.

Lot 4
Terramycin
to 225 Lbs.

Lot 5
Terramycin
to 135 Lbs.

15
45
136.7
227.S
2.02t

15
48
134.5
225.2
1.89

14*
45
139.2
225.2
1.91

15
53
132.7
225.9
1.76

6.55
0.80
7.35

6.55
0.95
7.50

6.35
0.82
7.17

6.84
0.80
7.64
339.1
39.7
378.8
5.65

"'One pig died during this period. The data are not included.
tSignificantly greater at the I percent level than Lots 1 and 5.
+See footnotes Table 1.

347.4
42.3
389.7

342.7
49.8
392.5
6.33

361.0
46.4
407.4
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during the initial phase ( Lot 3).
As noted in the first period the
pigs which received antibiotics
from 135 pounds to market weight
consumed more feed per day than
did those which received the basal
ration only. Feed efficiency was
variable during this period but fa
vored Lot 2 which received the aur
eomycin supplement.
The results for the entire feeding
period from weaning to market
weight are presented in Table 3.
The lots receiving antibiotics dur
ing the entire feeding period had
the fastest rate of gain, which ac
counted for a shorter feeding per
iod, and they also required the
least feed per 100 pounds gain. The
lots receiving the antibiotic supple
mentation to 135 pounds ranked

next in both rate and efficiency of
gain and the control lot was the
poorest.
From these results it is obvious
that the feeding of aureomycin or
terramycin produced very definite
advantages as to rate of gain and
feed efficiency. The results indicate
that for the most rapid rate of gain
the antibiotic should be included in
the ration from weaning to market
weight. If the antibiotic is removed
during the growing-fattening per
iod a reduction in rate of gain will
occur. However, there is still an
advantage of feeding the antibiotic
during the early growth phase over
not feeding an antibiotic at all.
These results also show a reduction
in protein intake which may be due
to more efficient protein utilization
by those pigs fed antibiotics.

Table 3. Summary of Results of Discontinuing Antibiotic Supplementation
During the Growing-Fattening Period
Lot 4
Terramycin
to 225 Lbs.

Basal

Lot 2
Aureomycin
to 225 Lbs.

Lot 3
Aureomycin
to 125 Lbs.

Number of pigs ____________________
Av. number days on feed ____
Av. initial weight, lbs. ________
Av. final weight, lbs. ____________
Av. daily gain, lbs. ______________

15
111
49.7
228.3
1.61

15
94
49.5
227.5
1.89*

15
97
50.5
225.2
1.80*

14
94
51.7
225.2
1.85*

Av. daily feed consumed, lbs.
Shelled corn -------------------Protein supplement -·-----Mineral mixture -------------Total feed ------------------------

5.06
0.86
0.03
5.95

5.60
0.87
0.04
6.51

5.48
0.83
0.03
6.34

5.37
0.94
0.03
6.34

Lot 1
Items Compared

Feed consumed per 100 lbs. of gain, lbs.
Shelled corn ______________________ 314.2
Protein supplement-I- ________ 53.4
Mineral mixturd -----------2.1
Total feed ------------------------ 369.7

295.6
45.7
1.9
343.2

"Significantly greater at the I percent level than Lot 1.
tSee Table I footnote.
t2 parts ground limestone, 2 parts steamed bone meal, I part salt.

304.8
46.2
1.9
352.9

291.2
51.0
1.8
344.0

Lot 5
Terramycin
to 125 Lbs.

15
102
50.5
225.9
1.72
5.24
0.83
0.03
6.10
304.9
48.2
1.7
354.8

Antibiotics in Growing and Fattening Pigs

7

Antibiotic Combinations
The Trial
A total of 156 weanling pigs were used in the three trials involving
antibiotic combinations during the summer and fall of 195�.�, The pigs
were allotted as equally as possible into four lots of 12 pigs each in two
dry lpt trials, and four lots of 15 pigs each in one trial conducted on pas
ture.
In all three trials ( Tables 4, 5, ferences are statistically significant
and 6) the pigs were fed free at the 5 percent level.
choice shelled yellow corn, a pro
The amount of feed required to
tein supplement, and a simple min produce each 100 pounds of gain
eral mixture. For the pigs in dry was satisfactory in all lots though
lot the protein supplement was
there appears to be a slight differ
made up of 2 parts by weight soy
bean meal, 2 parts tankage, and 1 ence in favor of the pigs receiving
part ground alfalfa hay. In the pas the aureomycin supplementation.
The data for these same antibio
ture trial the alfalfa hay was omit
tic combinations in rations for pigs
ted from the protein supplement.
The antibiotios were added to on pasture are shown in Table 5.
the protein supplement in all trials. The differences in rate of gain by
Where two antibiotics were used the pigs fed aureomycin ( Lot 2)
each was included at a level of one or aureomycin and penicillin ( Lot
half of the amount which would 3) compared to the controls are
have been used had that antibiotic similar to those in the previous dry
been fed alone. The antibiotic and lot trial. However, due to more uni
combinations used were aureomy form performance in this trial, the
cin, aureomycin and penicillin, differences were statistically signi
aureomycin and terramycin, peni ficant.
As in the dry-lot trial, the pigs
cillin and terramycin, and penicillin
receiving
a combination of aureo
and streptomycin.
mycin and terramycin did not ex
Results and Discussion
hibit any growth response over the
Results from the first trial of control group. The failure of this
feeding antibiotic combinations in combination to produce a growth
dry lot are summarized in Table response is rather surprising since
4. The pigs fed aureomycin ( Lot each antibiotic will generally cause
2) and those fed a combination of a growth response when fed alone.
aureomycin and penicillin ( Lot 3) It appears likely that the levels of
gained slightly faster than those in the individual antibiotics were -too
the control lot. Lot 4, which re low to produce any growth re.,
ceived a combination of aureomy sponse.
In Table 6 is a summary of the
cin and terramycin, gained slower
than Lot 1. None of the slight dif- average performance of the p-igs

8
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Table 4. Results of Feeding Antibiotic Combinations to Growing
Fattening Pigs in Dry Lot, First Trial

Items Compared

Number of pigs -------------------------------------------Average number of days on feed ________________
Average initial weight, lbs. ________________________
Average final weight, lbs. -----------------------------
Average daily gain, lbs. -------------------------------
Av. daily feed consumed, lbs.
Shelled corn ---------------------------------------------
Protein supplement ---------------------------------
Mineral mix ture ---------------------------------------
Total feed -------------------------------------------------Feed consumed per 1 00 lbs. of gain, lbs.
Shelled corn ---------------------------------------------
Protein supplement§ -------------------------------
Mineral mixture II -----------------------------------
Total feed -------------------------------------------------Antibiotics consumed
per lb. of total feed, mg. ------------------------

Lot 1

Lot 2

Basal

Aureomycin*

12
,1 16
39.3
1 99.5
1 .38

12
1 12
39.2
203.8
1 .47

lU
1 14
40.2
205.3
1 .44

12
1 24
39.2
202.2
1 .3 1

4.33
0.65
0.04
5.02

4.50
0.71
0.04
5.25

4.69
0.63
0.05
5.37

4.33
0.56
0.06
4.95

3 1 4.6
47.5
3.2
365.2

Lot 3
Lot 4
Aureomycin+ Aureomycin+
Penicillint
Terramycint

305.2
47.8
2.5
355.5

325.0
43.7
3.3
372.0

3.66

3. 1 7

330.4
42.9
4.6
377.9
3.05

*Added to protein supplement at level of 54 grams per ton.
tEqual parts of the antibiotics supplying 54 grams per ton of supplement.
+One unthrifty pig removed and not included in results.
§40 pounds soybean oil meal, 40 pounds tankage, 20 pounds sun-cured alfalfa hay.
11 2 parts steamed bone meal, 2 parts ground limestone, 1 part trace mineralized salt.

Table 5. Effects of Antibiotic Combinations Fed to Growing-Fattening Pigs on Pasture.
Items Compared

Number of pigs -------------------------------------------
Average number days on feed ---------------------
Average initial weight, lbs. -------------------------Average final weight, lbs. ________________________
Average daily gain, lbs. -------------------------------
Average daily feed consumed, lbs.
Shelled corn ---------------------------------------------Protein supplement ---------------------------------
Mineral mixtur.e --------------------------------------
Total feed -----------------------------------------------Feed consumed per 1 00 lbs. of gain, lbs.
Shelled corn ---------------------------------------------
Protein supplement # -----------------------------
Mineral mixture* ,:. -----------------------------------
Total feed -------------------------------------------------Antibiotics consumed
per lb. of total feed, mg. --------------------------

Lot 1

Lot 2

Basal

Aureomycin*

15
1 08
43.6
203. 1
1 .47
4.32
0.79
0.02
5. 1 3
293.8
53.5
1 .5
348.8

15
102
43.4
201 .7
1.56 11
4.56
0.95
0.02
5.53
293.1 61.l
1.5
355.7
5. 1 5

Lot 3
Lot 4
Aureomycin+ Aureomycin+
Penicillint
Terramycin+

13§
101
43.9
204.8
1 .59 II
4.66
0.91
0.03
5.60
293.0
57.4
1 .7
352. 1
4. 1 0

"Added to protein supplement at level of 60 grams per ton.
tThirty grams of aureomycin and 20 grams of penicillin added to each ton of supplement,
+Equal parts of aureomycin and terramycin supplying 60 grams of antibiotics per ton of supplement.
§Two pigs died from non-nutritional causes. The data from these pigs are not included.
JISignificantly greater at the 5 percent level than Lot ! .
#Equal parts soybean o i l meal and tankage.
"*Same as in Table 4 .

15
1 10
43.4
201 .6
1 .44
3.81
0.86
0.02
4.69
264.2
59.4
1 .5
325.1
5.5

Antibiotics in Growing and Fattening Pigs

in the second dry-lot trial conduct
ed during the fall of 1953. Again
no significant differences in daily
gains resulted from the feeding of
any of the antibiotics. However, all
lots receiving antibiotics gained
slightly faster than did the controls.
The pigs in all lots gained consider
ably faster than did the pigs in the
other two trials. This may have
been due in part to the heavier ini
tial weight of the pigs used in this
trial and to the more favorable
weather conditions.
Very little difference in feed ef
ficency was noted between Lots 1,
2, and 3. However, Lot 4, receiving
the penicillin and streptomycin
combination, required 6.7 percent
( 23. l pounds) less feed per 100
pounds of gain than did the con
trol lot. This difference in feed
saving was mainly a saving of pro-

9

tein supplement. A similar reduc
tion in protein consumption was
noted in Lot 2 to which aureomy
cin was fed.
The data indicate that an increase
in average daily gain continues to
be realized when a effective anti
biotic, or combination of antibiotics
is added to the ration. That the in
crease in average daily gain was less
during these trials in 1953 than
those conducted in 1951 is consis
tent with the finding of other ex
periment stations. It is possible that
the use of antibiotics has improved
the general health of the herd so
that the average growth was better
than in previous years.
Results obtained from these trials
do not indicate that a combination
of antibiotics is any better than a
single one when the total amount
fed is the same.

Table 6. Results of Feeding Antibiotic Combinations to Growing
Fattening Pigs in Dry Lot, Second Trial
Items Compared

Number of pigs ------------------------------------------Average number days on feed -------------------Average initial weight, lbs. -----------------------Average final weight, lbs. _______________________
Average daily gain, lbs. -------------------------------Average daily feed consumed, lbs.
Shelled corn ---------------------------------------------Protein.supp !ement -----------------------------______
Mineral mixture ---------------------------------------Total feed -------------------------------------------------Feed consumed per 1 00 lbs. of gain, lbs.
Sh el I ed corn ---------------------------------------------Protein supplement§ -------------------------------Mineral mixture§ ------------------------------------Total feed -------------------------------------------·-----Antibiotics consumed
per lb. of total feed, mg. ------------------------

Lot 4
Penicillin+
Streptomycin t

Basal

Aureomycin*

Lot 3
Penicillin+
Terramycint

12
94
49 .5
204 .9
1.65

12
87
49.8
202.0
1.75

12
89
49.8
199.3
1.69

12
88
49.7
204.3
1.77

4 .71
0.90
0.04
5 .64

5.18
0.80
0.05
6.03

4.72
0.89
0.05
5.66

4.8 1
0.77
0.05
5.63

Lot 1

Lot 2

28 4.8
54.4
2.7
3 4 1.9
_________ _

295.8
45.4
2.6
343.8

279.9
53.0
2.9
335.8

272.0
43.6
3.0
318.8

5.3

5.7

4.9

'*Added to the protein supplement at a level of 80 grams per ton.
tThirty-two grams of penicillin and 40 grams of terramycin added to each ton of supplement.
tThirty-two grams of penicillin and 40 grams of streptomycin added to each ton of supplement.
§ Same as in Table 4 .
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Penicillin and 8-Vita mins
for Pigs Fed Different Levels of Protein
The Trial
Twenty-four lots of four Duroc pigs each received 18, 16, and 14 per
cent protein rations from weaning to 100 pounds at which time the pro
tein content was reduced to 14, 12, and 10 percent respectively. On each
protein level two lots of pigs were fed the basal ration alone, two lots
received a B-vitamin supplement, two lots were given a penicillin supple
ment and two lots received a supplement containing both B-vitamins and
penicillin.
In Lot 4 the addition of penicillin
The mixed basal ration was com
posed of ground yellow corn, sol to the vitamin supplemented basal
vent soybean oil meal, 60 percent also resulted in increased gains and
digester tankage, steamed bone feed consumption when compared
meal, trace mineralized salt, and a with Lot 3. The percentage increase
vitamin A and D supplement. The in this instance was 8.7 and 5.7
soybean meal and tankage were percent in rate of gain and feed con
sumption respectively. Approxi
mixed in a 2: 1 ratio.
Penicillin was added at a level of mately 5 percent less feed was re
10 grams per ton of feed and the B quired by the pigs in Lot 4 than by
vitamin supplement supplied the those in the other three lots.
following per ton of feed : 12 grams
The type of ration often influ
niacin, 10 grams pantothenic acid, ences the degree of response ob
2 grams riboflavin, 500 grams cho tained from feeding antibiotics.
line, and 8 milligrams vitamin B 12, Also, it has been shown that in most
cases pigs fed the more nutritional
Results and Discussions
ly
adequate ration will respond less
The results of this trial are pre
to
antibiotic supplementation than
sented in Table 7 and 8. In Table 7
is shown the effects of penicillin those on a poorer ration. Although
supplementation of rations varying poor rations may be improved con
in vitamin content. The pigs fed the siderably by antibiotics, they are
penicillin supplement ( L o t 2 ) still incapable of top performance
gained 13.6 percent faster, reached as a comparison of Lots 2 and 4 in
market weight 11 days sooner, and dicates.
A possible explanation for the
ate 14.9 percent more feed daily
than pigs fed the basal ration only greater growth response to penicil
( Lot 1 ) . A similar increase in rate lin on the poor ration used in this
of gain and feed consumption was experiment may be that the basal
produced when the basal ration ration fed to Lot 1 was deficient in
was supplemented with B-vitamins some of the B-vitamins. This ap
pears very likely since Lot 3, which
( Lot 3 compared to Lot 1 ) .

11
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was given the same ration except it
included a B-vitamin supplement,
gained 0.2 pounds per day faster
than Lot 1. It is possible then that
the penicillin may have had a "spar
ing effect" on the pigs' requirements
for certain vitamins and therefore
would result in a greater growth re
sponse when added to the basal ra
tion than when added to the vita
min supplemented basal ration
which should have contained ade
quate amounts of the B-vitamins.
The results of supplementing ra
tions varying in protein content

with penicillin and/or B-vitamins
are shown in Table 8. The rate of
gain of the pigs fed the control, or
unsupplemented, ration was about
equal on the high and medium pro
tein rations but considerably less on
the low protein ration. When these
rations were supplemented with
penicillin there was a marked re
sponse at all protein levels but the
low protein ration again produced
the slowest rate of gain.
Supplementing the rations with
B-vitamins resulted in essentially
equal growth rates at all protein

Table 7. Results of Penicillin Supplementation to Mixed Rations Fed to
Growing-Fattening Pigs in Dry Lot

Items Compared

Number of pigs ----------------------------------------Average number days o n feed --------------------Average initial weight, lbs. -------------------------Average final weight, lbs. -----------------------Average daily gain, lbs. ------------------------------Average daily feed consumption, lbs. ________
Feed consumed per 1 00 lbs. gain, lbs. ________

Lot 1

Lot 2

Basal

Basal+
Penicillin*

24
121
29 .5
199.2
1 .40
4.7
336

24
110
29.6
204.7
1 .59§
5.4
338

Lot 3
Lot 4
Vitamin
+
Supplemented Basal
Vitamin
Basalt
+Penicillin

24
1 02
29.6
206.7
1 .74§
5.6
32 1

22!
110
29.4
206.1
1 .60
5 .3
333

* IO grns. per ton of total feed.
t 12 gms. niacin, 10 gms. pantothenic acid, 2 gms. riboflavin, 500 gms. choline, and 8 mg. B12 per ton of total feed.
tTwo pigs died from poisoning.
§ Lot 2 significantly greater than Lot I; and Lot 4 significantly greater than Lot 3, both at the 1 percent level.

Table 8. Results of Penicillin and B-Vitamin Supplementation
of Rations Varying in Protein Content*
Treatment

Protein Level (%)
1 8 - 1 4 ---------------------------------1 6- 1 2 ------------------------------1 4 - 1 0 -------------------------------1 8 - 1 4 --------------------------------1 6- 1 2 --------------------------------1 4- 1 0 ----------------------------------

Control

1 .43
1 .46
1 .33

4 .9
4.8
4.4
Feed
1 8- 1 4 --------------------------------- 340
1 6- 1 2 -------------------------------- 333
1 4- 1 0 ---------------------------------- 336

*Two lots of 4 pigs each per treatment.
tSamc as Table 7.
!Average initial weight 30 lb.

Penicillint

B-Vitaminst

B-Vitamins
and Penicillin

Average Daily Gain (Lbs.) t
1 .62
1 .70
1 .59
1 .60
1 .60
1 .49
Average Daily Feed (Lbs.)
5. 6
5 .9
5.2
5 .0
5 .0
5.4
Consumed Per 1 00 Pounds Gain
350
348
328
316
337
335

1 .7 6
1 .78
1 .67
5 .4
5 .4
5.9
(Lbs.)
309
302
353

12
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levels. This indicates that the low
protein ration was probably lacking
in some of the B-vitamins and not
necessarily deficient in amount or
quality of protein for gains of this
magnitude. The best performance
was exhibited by those pigs fed the
B-vitamin and penicillin supple
ment. Again this supplement caused
a growth response at all protein lev
els although the magnitude of the
response was less. The smaller re
sponse and lower rate of gain at the
lowest protein level when supple
mented with B-vitamins and peni
cillin indicates that the 14-10 per
cent protein level is too low for
maximum gains.
Each of the supplements fed re
sulted in increased feed consump
tion over the control pigs. Feed re
quired per 100 pounds gain was
variable between groups. It was
noted that some lots persisted in
wasting more feed than others and
since no attempt was made to deter
mine wastage this may account for
some of the variation. All lots were
quite efficient with the high and
medium protein lots supplemented
with both B-vitamins and penicillin
being particularly efficient in feed
conversion.

The most economical ration fed
in this experiment was the medium
protein ration supplemented with
B-vitamins and penicillin. The pigs
fed this ration also had the fastest
and most efficient rate of gain.
An adequate explanation as to
w h y t h e antibiotics stimulate
growth cannot be given. It appears
likely that at least two factors are
involved. It is believed that antibi
otics aid in reducing disease and
scouring difficulties and bring
about improvement in rate of gain.
This is known as the "disease level"
theory.
The second factor which has
been proposed is the "nutrient spar
ing" theory. This has been dis
cussed in this bulletin in regards to
a vitamin sparing action.
Others have also proposed that
antibiotics spare protein. The trials
reported here in which less protein
supplement was consumed by the
pigs receiving an antibiotic in their
rations would tend to support that
theory; however, the last trial with
different levels of protein in a mixed
ration indicated little if any protein
"sparing effect" due to the peni
cillin.

